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<�=?>A@1>ABC>EDGFIHKJMLON&PRQMSTN&UVQKWGX1YCZ[JM\A]^UV]`_aNb>AcCP d1SEW`LA]`_eYCfGH1d1ghUVQi=?>[N&UV]`_jN&UkglLnmELoH[=?>A@1>ABkUV]`_QMUVQKWGd1gop[N�QKWGd1fG>[N;LnBCPRLqPrgo>ABCP WG>AfG>[N;LnBCPRLCsEtkUVQKWGd1ghUlQKWGd1fG>[N;LnBCPRLqN&UkYu>EQGLn@1>ABCdvNxwyZCBCSE]zJKd{ PRLnmABC>EQKWKUV]^H1BCdjgo>A@1B|L}H1cCZ { >[N;LAFTN~>AY|Lnf`]^P Z�>*fGpA@1BCdjgod^WG> { U { d^WGd1SE]zJKP&P&� >AS[Ln� P H�LA]zJKPZ|QMH1SA> { H1d1��s�tkSkZVWGd�]^H1BC>EDGFjfGpA@1BkUV]`_�god^WG> {�{ PRLnmABC>EQKWKUV]^H1BkUV]`_�JKd�QKWT]^H1X�QKWG>�ZCH�Ln� d1@1BCP >AB|L> { H[=?>A@1>ABC>EDG]^P { PRLnmABC>AH1>[N;LnBCd1mA>�>AcCP d1SEWGZ�>Af`LnH}> {�{ >EQKWGX1YCBCdKJjP BVwy>AfGglLA]zJKPI>�N�=yLAQMBC>n�DG]^PRLA]`_	P;H�LA]`_C>[N;LnBCP Z�>AcCP d1SEWGZ�s��vckU�Yu>AYCf`LON&PRF/QMSkZVWGd�]^H1BC>EDGF/YCfG>V]^d�QMZ { PRLnmABC>AH1>[N;LnBCPRLC�go>A@1B|LqYCfG>V]^d�Q { d^WGd1SE]zJKPuZ|QMH1SA> { H1d1�lfGd�Ln� P H1>[N;LAF�YCfGH1U�ZC@1UV]^P Z/fGpA@1BkUV]`_ogod^WG> { sE��>[NvQKW`L[JKdYCfG>AcC� d1g�H1P BEWGd1mAfG>[N;LnBCPRL/N&P d { H1U*QMUVQKWGd1ghZ�d1SVQMYud1fMWG>[N�d1mA>jH�LON&P d1f`L[JM\A]^d1mA>/god�]`_|LnBCP H1ghU{ d^WGd1SE]zJKP���>AY|LnfMWGd�>vfGpA@1BCd�god^WG> { U { PRLnmABC>AH1>[N;LnBCPRL�� �n����s���fGH1d { QKW`LON&P >ABkU�Yu>ABCP @1dKJ�SA>AgoYCZV�WGd1fG>[N&U�H1P BEWGd1mAfG>[N;LnBkUhQMUVQKWGd1g { PRLnmABC>EQKWKUV]^H1BkU { �RLhQMUkghZC�RL[WG>Af`LIH1d�QMYu>V=?Ze�A���^���1�z�z�� V¡1¢^�?£r¤[�QKW`LnBC>[N&PVYCfGH1UkS|=yL { Yu>V=y\A]^H1d1BCPRL�N&P d { H1U2fGd1mAZr=?>[N�dKJ¥H&ZCS|=yL { LngoP { d^WGd1SE]zJKPC>AY|LnfMWKUkgoPV>Igod^�WG> { UjLnB|Ln� P WKUV]^H1BCdA�CQMH^WGZ|]^H1BCdqQMP d�]^P7BCd1ZCfG>ABC>[N�d�P�� >AmAP SAX�fG>AH1ghUEW`\T� ¦A¦1§V�u¨A¨A����s
©�>}fGd1YCfGd1H1d1BEW`LA]zJKP�N&P d { H1U*_Cd1ZCfGUVQKWKUV]^H1BCdKJqN&UkcCf`LnBC>aB|L[JKc|Lnf { H1P dKJqYu>AYCZC�RLnfGBkU}P¥JKd { �BC>V]^H1d�DMBCP doB|L[JKc|Lnf { H1P dKJ�B|L[WGZCf`Ln� BkU�QMYu>EQMpAc}fGd1YCfGd1H1d1BEW`LA]zJKP�N&P d { H1UA�7>AY|LnfMWKUaB|LjfGd1mAZr=yLA]`_ªG«���¬u�®°¯q��>AYCPRQMZ[JM\A]^UV]`_IH�Ln� d1@1BC>EDG]^PnPAfGd1�RLA]zJKd°YCfG>V]^d�QMp[N*H�LA]`_C> { H�\A]^UV]`_�N�H1d�QMYu>A� d;�A���^���1�z��� V¡1¢^�?£r¤/� ¦�±A²���s7³&d1mAZr=?UeYu>AH1N;Ln�RL[JM\lB|L/YCfGH1dKJKfGH1UVQKWKUjP9H1N&P X1H[=?UeH�LnYCPRQ�N&P d { H1UA� { >nWKUV]^H�\A]^UH�LAQGL { wyZCBCSE]zJK>ABC>[N;LnBCPRL�d1� d1SEWGfG>[N&BCP[PAH1N&PR\nH1SAp[N�N&UVQKWGX1YCZ[JM\A]^UV]`_IYu>AgoP X { H1U�fGpA@1BkUkgoP[YCfG>n�]^d�QGLngoP�´|H1UV]^H1BkUkgoP�s¥µ;LnH�LeN&P d { H1UTJKd�QKWhYu>EQMH1d1fGH1>AB|Lj>�LnB|Ln� P WKUV]^H1BCdlgod^WG> { U { d^WGd1SE]zJKP¶P� >AS[Ln� P H�LA]zJKP�Z|QMH1SA> { H1d1����c|LnH1Z[JM\A]^doB|LjWGd1>AfGP P°´|� WGfGZ	·qLn� glLnB|LCs9<umA> { BCP doH/YCfGH1U�JKX^W`\jgod^�WG> { \C�CYCfG>V]^d { ZCf`Ln� B|L�c|LnH�L�N&P d { H1UTH�LON&P d1f`LC¸Vgo> { d1��glL[WGd1glL[WKUV]^H1BkU/>AcCP d1SEWGZ { PRLnmABC>AH1>n�N;LnBCd1mA>|��QMZCcu>AYVWKUkglLn� BkU�´|� WGf�·qLn� glLnB|L { �RLed�QKWKUkglLA]zJKP¶H1goP d1BCBkUV]`_�QKW`LnBkZ�P¶d�QKWKUkglLA]zJKPY|Lnf`Lngod^WGfGp[N�>Af`LnH&WGd�QKW { >oLnB|Ln� P H1UoN�d1SEWG>Af`LqfGd�QMP { ZCp[NqsA¹º]^d1� ZTYu>A� d1Y|QMH1d1BCPRL2YCfG>V]^d { ZCfGUN&UkSkfGUkN;LnBCPRL/Z|QMH1SA> { H1d1��N»H1d�QMYu>A� d/�A���^���1�z�z�� V¡1¢^�?£r¤[�7c|LnH�L/N&P d { H1UaH1>EQKW`Lk=yL/Yu>EQMH1d1fGH1>AB|L
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>�QMH^WGZ|]^H1BCd�QMP d�]^P|BCd1ZCfG>ABC>[N�dAsAÒ�LhL[WGf`LnSE]^U�JKBC>EDGF;QKWG>EQM>[N;LnBCPRLq��Ò�Ò�N { PRLnmABC>EQKWKUV]^d&ZCS|=yL[�{ p[N*WGd�]`_CBCPR]^H1BkUV]`_IN&Yr=?UkN;L;go>A@1� P N�>EDGF9YCfGH1d^WKN;LnfGH�LnBCPRL¶P BVwy>AfGglLA]zJKPAYu>V]`_C> { H�\A]^UV]`_IH�N&P d^�� Z�]^H1Z[JKBCP SAp[N�>Af`LnHhcCf`LnSaN&UkglLnmELn�}H1B|L[JK>Ago>EDG]^P9go> { d1� P°glL[WGd1glL[WKUV]^H1BkUV]`_�s�Ó�QKW`L[WGBCP gd1� d1god1BEWGd1g�H1P BEWGd1mAfG>[N;LnBCd1mA>*QMUVQKWGd1ghZ�QG\ { d^WGd1SEWG>AfGU�fG>AH1ghUEWGdAs���>V=y\A]^H1d1BCP daYu> { dKJMDG]^PRLSA>AfGH1UVQKW`L[JM\A]^d1mA>2H�´|� WGfGZa·qLn� glLnB|LC�VQMUVQKWGd1gop[N�d1SVQMYud1fMWG>[N&UV]`_��kQMP d�]^P7BCd1ZCfG>ABC>[N&UV]`_T>Af`LnH� >AmAP SkPCfG>AH1ghUEWGdKJ9ZCgo>A@1� P N&PRLIN&UkSA>AfGH1UVQKW`LnBCP d;]1Lk=?dKJ { >EQKWGX1YCBCdKJ°P BVwy>AfGglLA]zJKP { LnBCdKJ�N�fGpA@1BCdKJwy>AfGgoP dqfGd1YCfGd1H1d1BEW`LA]zJKPrN&P d { H1U { >ofGd�Ln� P H�LA]zJKP7H�L { Ln� { d^WGd1SE]zJKP7P�� >AS[Ln� P H�LA]zJKP7Z|QMH1SA> { H1d1��s

-/.GÔl. Õ�Öl×j4769ØvÙ»ÖvÙ»ÚÜÛeÝ^ÖqÞlß	4�àl4769Úváãâ
tEWGfGZCSEWGZCfGX°H1P BEWGd1mAfG>[N;LnBCd1mA>�QMUVQKWGd1ghZ { PRLnmABC>EQKWKUV]^H1BCd1mA> { �RL;H1d�QMYu>V=?ZISA>V]^P >V=R��WGZCfGcCP B|L¶YCfGH1d^�QKW`LON&P >ABC>�B|L�fGUVQ1sVäCs ¦AsCÒ�Ln� d1@1UlH�LnZkN;Ln@1UVFn�k@1dIc|LnH1X�N&P d { H1U/> { PRLnmABC>AH1>[N;LnBkUkgå>AcCP d1SE]^P dZCgo>[N&BCP d2fG>AH { H1P d1� >ABC>oB|LoWGfGH1UjQMS|=yL { >[N�dA�VZkN&H1mA� X { BCPRL[JM\A]�w�LnSEW��u@1dq>Acu>ASjN&P d { H1UTfGd1mAZV�=?>[N�dKJ�P|YCfG>V]^d { ZCf`Ln� BCdKJ�PRQKWG>nWGBkUkg»d1� d1god1BEWGd1gåN&P d { H1U�> { PRLnmABC>AH1>[N;LnBkUkgæ>AcCP d1SE]^P d&go>A@1dckUVF/N&P d { H�LafGd1YCfGd1H1d1BEWG>[N;LnB|LjHTN&UkSA>AfGH1UVQKW`LnBCP d1g�WGd�]`_CBCP S�QMH^WGZ|]^H1BkUV]`_	QMP d�]^P�BCd1ZCfG>ABC>n�N&UV]`_2PE� >AmAP SkPAfG>AH1ghUEWGdKJ^s1¹çYCfGH1d { QKW`LON&P >ABkUkg�QMUVQKWGd1goP d¶H1fGd�Ln� P H1>[N;LnBC>�NvQKWGX1YCB|\v>AYud1f`LA]zJKX{ PRLnmABC>AH1>[N;LnBCPRLI>AcCP d1SEWGZ/H�N&UkSA>AfGH1UVQKW`LnBCP d1g { d^WGd1SEWG>Af`L2BCd1ZCfG>ABC>[N�d1mA>I>Af`LnHvH1fGd�Ln� P H1>[N;L[�BCd1mA>�N�� >AmAPR]^d�fG>AH1ghUEWGdKJ¥ZCS|=yL { ZhN�d1fGUE´|S[LA]zJKPkYu>AYCf`LON&BC>EDG]^PAYCfGH1d1cCP d1mAZhYCfG>V]^d�QMZ�s[©�>AYCP d1fG>NèYCfGH1UkY|L { SkZhN&UkSkfGUV]^PRL�Z|QMH1SA> { H1d1BCPRL�H1>EQKW`L[JKd�Z|LnSEWKUkN&BCP >ABkUqH1P BEWGd1mAfG>[N;LnBkUIQMUVQKWGd1g { PRL[�mABC>EQKWKUV]^H1BkU { >I� >AS[Ln� P H�LA]zJKPkZ|QMH1SA> { H1d1BCPRLCsnÒ�Ln� d1@1UqYu> { SkfGd�DM� PRFn�[@1d;>AglLON&PRLnBkU2QMUVQKWGd1g { PRL[�mABC>EQKWKUV]^H1BkUogo>A@1d�YCf`LA]^>[N;LAF;N�WGfGUkcCP dI]^PR\EmV=?d1mA>2go>ABCP WG>AfGP BCmAZTYCfG>V]^d�QMp[N�H�LA]`_C> { H�\A]^UV]`_N�H1d�QMYu>A� d�SA>V]^P >V=R��WGZCfGcCP B|L2� ZCcjN�WGfGUkcCP d { >Af`Lné1BkUkgêN&UkBCP S[L[JM\A]^UkgH�Yu>nWGfGH1d1cjZC@1UEWGSA>[N;�BCP S[LCs
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¹�WGd�QKWG>[N;LnBkUkg�H1P BEWGd1mAfG>[N;LnBkUkg�QMUVQKWGd1goP d&H�LAQKWG>EQM>[N;LnBC>�fGpA@1BCd;WGd�]`_CBCP SkP|mAd1BCd1f`LA]zJKPVfGd�QMP �{ ZCZCg!>Af`LnHIN�d1fGUE´|S[LA]zJKP�Yu>AYCf`LON&BC>EDG]^P7YCfGH1d1cCP d1mAZaYCfG>V]^d�QMZ�s|ÿ¥d�]`_CBCP SkP¥LnB|Ln� P WKUV]^H1BCdA�[JMLnSA>JKd { B|\jHoH�LAQKWG>EQM>[N;LnBkUV]`_jwy>AfGge�r>AY|LnfMWG>jB|LjLn� mA>AfGUEWGgoP d2´|� WGfGZ�·qLn� glLnB|L/P�WGd�DG]^P dltk�¶³�ÿ� fGUVQ1sCäCs ¨��is
<�YCZCBCSEWGZ*N&P { H1d1BCPRLTH�LnmEL { BCP d1� { d^WGd1SE]zJKP�Z|QMH1SA> { H1d1��´|� WGfq·qLn� glLnB|L/Yud[=?BCP°fG>A� XhmAd^�BCd1f`L[WG>Af`Ll]^PR\EmAZeP BCBC>[N;LA]zJKP������
	���isuÒ�LlYu> { QKW`LON&P d2H1B|LnBkUV]`_eN�=yLAQMBC>EDG]^P7WGd1mA>lYCfG>V]^d�QMZN&PRL { >Ago>|�7@1doN»YCfGH1UkY|L { SkZ}cCf`LnSkZ*Z|QMH1SA> { H1d1BCPRLj]^PR\EmjWGd1BTJKd�QKW2mELnZ|QGQM>[NvQMSkP g�]^PR\EmAP d1g� >EQM>[N&UkgÜ>�N;LnfMWG>EDG]^P¶>V]^H1d1SkP N;LnBCdKJqfGp[N&BCdKJ����^¡G�[��]^>�> { Yu>[N&PRL { LaN;LnfGZCBCSA>[N&P�Yu>AYCf`LON;�BC>EDG]^P°go> { d1� Z�s7¹�YCfGH1UkY|L { SkZ}YCfGH1d�]^P N&BkUkg�N;LnfMWG>EDGF2>V]^H1d1SkP N;LnB|LqJKd�QKWqfGpA@1B|LT> { ���^¡G¤[s©�>�LnB|Ln� P H1U*YCfG>V]^d�QMZ�P BCBC>[N;LA]zJKP�QKWG>EQMZ[JKdjQMP X/WGd�QKW/tk�¶³�ÿ�� ¨��n§V�°¨[§k����s��Ad1@1d1� P�NN&UkBCP SkZWGd�QKWG>[N;LnBCPRL�YCfG>V]^d�QMZoH1>EQKW`LnBCP d&Yu> { JKX^W`Lq_CP Yu>nWGd1H�LI>2N&UVQKW`\EYCP d1BCP ZoZ|QMH1SA> { H1d1BCPRLC�nN�p[N;]^H�LAQN�]^d1� ZjN&UAd�QKWKUkgo>[N;LnBCPRLqY|Lnf`Lngod^WGfGp[Nx>AcCP d1SEWGZ��VSEWGpAfGUV]`_TH1goPRLnB|Lh> { H1N&P d1f`]^P d { �RLhZ|QMH1SA>n�{ H1d1BCP d�N�>AcCP d1SE]^P dA�ngo>A@1dvckUVF;H�LAQKWG>EQM>[N;LnBkU2QMZCcu>AYVWKUkglLn� BkUhfG>AH�QMH1d1fGH1>ABkUq´|� WGf�·qLn� glLnB|L� ¦A¦��O��s|¹ WKUkg�YCfGH1UkY|L { SkZeYCfG>[N;L { H1>AB|LvJKd�QKW�JKd { BC>V]^H1d�QMB|Lld�QKWKUkglLA]zJMLoQKW`LnBkZaP¥Y|Lnf`Lngod^�WGfGp[N � WGf`LnSEWG>[N;LnBkUV]`_lW`LnSk@1d�JMLnSA>lQKW`LnB��isu<rL { LnBCP d�WG>�JKd�QKWvH1N&UkSk� dqQMP � BCP dqBCP d1� P BCP >[N�dAs
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SYSTEM EKSPERTOWY

Symulator
elektrowni
cieplnej

Baza
danych

rozmywanie

wstêpny
detektor

Zintegrowany system diagnostyczny

Detektory
neuronowe

Wiedza
regu³owa

Wiedza
regu³owa

Wiedza
analityczna

wnioskowanie
neuronowy rozmyty

T

N

brak uszkodzenia rodzaj uszkodzenia

If  then
else

x(t+1)=Ax(t)+Bu(t)

y(t)=Cx(t)+Du(t)

³&UVQ1s|äCs ¦Asj�vf`]`_CP WGd1SEWGZCf`L { PRLnmABC>EQKWKUV]^H1BCd1mA>�QMUVQKWGd1ghZ { >Af`L { ]^H1d1mA>

 vN&H1mA� X { BCPRL[JM\A];P BVwy>AfGglLA]zJKd { >nWKUV]^H�\A]^d&H�LAQGL {o{ d^WGd1SE]zJKPuPu� >AS[Ln� P H�LA]zJKP|Z|QMH1SA> { H1d1�l>Af`LnHN�=yLAQMBC>EDG]^Pr� P BCP >[N&UV]`_jP�BCP d1� P BCP >[N&UV]`_/´|� WGfGp[N�·qLn� glLnB|L � fG>AH { H1PRLk="!$# !$# !��¶H�LnYCfG>AYu>ABC>[N;L[�BC>aH�LAQKWG>EQM>[N;LAF2WGXowy>AfGgoXlfGd1YCfGd1H1d1BEW`LA]zJKP°N&P d { H1U}Nå_kUkcCfGU { >[N&UkgÜt&%æYCfG>nJKd1SEWG>[N;LnBkUkg{ �RLoH1d�QMYu>V=?Z��A���^���1�z�z�� V¡1¢^�?£r¤[s
<ud�QMYupV=7�A���^���1�z�z�� V¡1¢^�?£r¤�QKW`LnBC>[N&PVYCfGH1UkS|=yL { Sk�RLAQMUV]^H1BCd1mA>�N&P d1� >[N&UkgoPRLnfG>[N�d1mA>&>AcCP d1SEWGZ>jDMfGd { BCP dKJvQMS[Ln� P¥P BEWGd1f`LnSE]zJKP¶� ¦�²A²���s�<*YCZCBCSEWGZ�N&P { H1d1BCPRLlH�LAQGL {a{ H1PRLk=yLnBCPRLogo>A@1B|LlNæBCP gN&UkfGpA@1BCPRF&SkP � S[L2Yu> { H1d�QMYu>V=?p[N { UkB|LngoPR]^H1BkUV]`_��nW`LnSkPR]`_qJMLnS�WGZCfGcCP B|LC�ESA>V]^P >V=z�AH�LON�>AfGUhP W { s
�Ad { BkUkgêH�QMUkgoYVWG>Agop[N�go>AmE\A]^UkgåN&UVQKW`\EYCPRFvNx>AcCP d1SE]^P dvgo>A@1d�ckUVFvBCP d�LnSE]^d1YVWG>[N;Ln� �B|L�H1goPRLnB|LhP � >EDG]^P7Y|Ln� P N;L { >AYCfG>[N;L { H�LnBCd1mA> { >�Y|Ln� d1BCPRQMS[LCs('a>A@1d�WG>ockUVF�N&UkN�>V=yLnBCd�BCY�sZ|QMH1SA> { H1d1BCP d1g!H�LON�>AfGZaY|Ln� P N;LCs�)zBEWGd1B|]zJM\jLnZVWG>Af`LlB|LlWKUkg�d^W`LnYCP dhc|L { Ln�}ckU|=?> { >ASA>AB|L[�BCP d}LnB|Ln� P H1U�QMSkZVWGd�]^H1BC>EDG]^P { PRLnmABC>AH1>[N;LnBCPRL�B|L�c|LnH1P djWGd�]`_CBCP S�LnB|Ln� P WKUV]^H1BkUV]`_�� { �RL[WGd1mA>N { Ln�RQMH1UV]`_xc|L { LnBCPRLA]`_xYCfGH1U�JKX^WG>	� P BCP >[N&Uègo> { d1��c|L { LnBkUV]`_xH�LON�>AfGp[Nqs�<rLk=?>A@1d1BCP deWG>NbYCfGH1UkY|L { SkZjfGH1d�]^H1UkN&PRQKWKUV]`_TH�LON�>AfGp[NxBCP dqH1B|L[J { Z[JKd2ZCH�LAQGL { BCP d1BCPRLC�kYu>ABCP d1N;Ln@qH�LON�>AfGUYCf`LA]^Z[JM\�YCfGH1U { ZC@1UV]`_jH1goPRLnB|LA]`_jYCZCBCSEWGZeYCf`LA]^U/P�BCP d1� P BCP >[N�dKJ;]`_|Lnf`LnSEWGd1fGUVQKWKUV]^dAs&'a> { d1�� P BCP >[N&U/ckU|=¥YCfGH1U { L[WGBkUlWKUk� SA> { �RLlQMUkghZC�RL[WG>Af`L2H1d�QMYu>V=?ZjSA>V]^P >V=R��WGZCfGcCP B|LCs
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y

vw

u x

- +

Q(k)

(k)

(k) (k)
(k) (k)

n(k)

T

Obiekt

Suboptymalny
filtr Kalmana

Test SPRT

Rozszerzony
filtr
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³&UVQ1s|äCs ¨VsaÓ�mApA� B|L�QKWGfGZCSEWGZCf`LoQMUVQKWGd1ghZ { d^WGd1SE]zJKP7HqH�LAQKWG>EQM>[N;LnBCP d1gå´|� WGfGZa·qLn� glLnB|L

¹�=yLAQMBC>EDG]^PnH�LON�>AfGZ�Y|Ln� P N;LC�1QKWG>EQM>[N;LnBCd1mA>¶N�QMUkghZC�RL[WG>AfGH1d�>AYCPRQGLnBC>&fGp[N&B|LnBCP d1g�� ¦�²A²O��¸
+-,. ���
	/��102+-,. ���("3 �4&5 +-,. ���(6	87:94&5 + .&; � äCs ¦��

m { H1P dA¸$+ ,. >AH1B|LA]^H�L2B|L[WGX1@1d1BCP d�YCfGH1d1Yr=?UkN&ZTY|Ln� P N;L2H�LhH�LON�>AfGd1gåfGd1mAZC�RLA]^U�JKBkUkge�&+ . �°B|L[�WGX1@1d1BCP d/YCfGH1d1Yr=?UkN&Z*Y|Ln� P N;LjYCfGH1d { H�LON�>AfGd1g�fGd1mAZC�RLA]^U�JKBkUkge� 7:9 ��QKW`Lk=yLjN&H1go>V]^BCP d1BCPRL� { �RL*go> { d1� ZèN N;LnfGZCBCS[LA]`_	BC>AgoP B|Ln� BkUV]`_	YCfGH1U�JKX^WG>*N;LnfMWG>EDGF<���i� 4&5 �2QKW`Lk=yL*]^H�LAQM>[N;L� { �RLogo> { d1� ZefGp[N&B|L=��>��is
¹çYCfGH1UkY|L { SkZ2go> { d1� Z�H�LON�>AfGZqY|Ln� P N;L � äCs ¦���glLA]^P d1fGH1d@?��BA�P�C�>Af`LnH¶N�d1SEWG>Af�QKW`LnBkZP�N�d1SEWG>Af;N&UkghZ|QMH1d1�j>AYCPRQGLnBC>oN�Yu>EQKW`LA]^P�¸

D ���(E0GFH+/	JI$,K���(ML ; N ���(108O P�QB���(MR ; � äCs ¨��
?S0UTV�W3YX[Z\Y] ; A^0UT_7:9�X[Z\`] ; Ca0YO �_RM# � äCs �b�

'a> { d1�°glL[WGd1glL[WKUV]^H1BkUaH�LON�>AfGZaY|Ln� P N;LTN»YCfGH1d�QKWGfGH1d1BCP�H1goP d1BCBkUV]`_*QKW`LnBkZ*H { d^´|BCP >n�N;LnBC>�JMLnSA>|¸ O c�Q����
	/��MR�0YO d(# e�e�fBR�O c�Q����(MR(	2O d(# !bg�RbO P�Q����(MR(	ih<���( ; � äCs §&�j ���(E08O �_RbO c�Q����(MR(	ikl���(m# � äCs ���
m { H1P dA¸ D �ndbE0YO �_R ; o �nd�p db108O �_RM# � äCs äb�
��fGH1UV]^H1UkB|\&BCP d1Yu>A@�\ { LnBCdKJ7H1goPRLnBkUIP � >EDG]^PAY|Ln� P N;L { >AYCfG>[N;L { H�LnBCd1mA> { >�Y|Ln� d1BCPRQMS[L&go>n�@1d�ckUVF�N&UV]^P d1SoY|Ln� P N;L2YCfGH1UlH�LON�>AfGH1dA�nSEWGpAfGUo> { H1N&P d1f`]^P d { �RLhQMP X�H1goPRLnB|\2N;LnfMWG>EDG]^PuQKW`Lk=?dKJN&H1go>V]^BCP d1BCPRL 7:9 � äCs ���is7©��RLT>V]^d1BkU�QKW`LnBkZ}>AcCP d1SEWGZ}H�LAQKWG>EQM>[N;LnBC>lfG>AH�QMH1d1fGH1>ABkUjN�d1SEWG>Af
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³&UVQ1sCäCs §|sj³&H1d�]^H1UkN&PRQKW`L�N;LnfMWG>EDGF�P�d�QKWKUkglL[W`LhP � >EDG]^P7Y|Ln� P N;L

·�>A� dKJKBkUkgêc|L { LnBkUkgYu> { H1d�QMYu>V=?d1gæJKd�QKW&H�LON�pAf�WGZCfGcCP BkUAs( �QMH1SA> { H1d1BCP dvWGd1mA>�H�LON�>AfGZgo>A@1d*Yu>[N�> { >[N;LAFeH�LnS|=?pV]^d1BCPRL	N�wyZCBCSE]zJK>ABC>[N;LnBCP ZxWGZCfGcCP BkUAs;��fG>V]^d�QMU�H�LA]`_C> { H�\A]^d�NH�LON�>AfGH1d�WGZCfGcCP BkU/>AYCPRQGLnBC>�fGp[N&B|LnBCP d1g�� ¦�²A²O��¸
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j ���(E08O �_RbO c�Q����(MR(	ikl���(m# � äCs ±b�
m { H1P dA¸ D �ndbE0YO �_R ; o �nd�p db108O �_RM# � äCs ¦�|b�
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³&UVQ1sCäCs �Vs=%¶QKWKUkglL[W`LoP7N;LnfMWG>EDGF�fGH1d�]^H1UkN&PRQKW`L�QKW`Lk=?dKJ�N&H1go>V]^BCP d1BCPRL
��> { >AcCBCP d&JMLnSjNæYu>AYCfGH1d { BCP g�d1SVQMYud1fGUkgod1B|]^P dhQKW`Lk=yLoN&H1go>V]^BCP d1BCPRLlZC� d1mV=yLoH1goPRLnBCP dH/N;LnfMWG>EDG]^P°BC>AgoP B|Ln� BCdKJ{�lB|LeN;LnfMWG>EDGF{d(# gks�%¶QKWKUkglL[W`LeN&H1go>V]^BCP d1BCPRLefGp[N&BCP d1@oHlH�L { L[�N;Ln�RL[JM\A]1\ { >AS|=yL { BC>EDG]^PR\�fGd1YCfGd1H1d1BEWGZ[JKd}fGH1d�]^H1UkN&PRQKW`\eJKd1mA>�N;LnfMWG>EDGF � fGUVQ1s;äCs ���is~'a>A@1B|LH�Ln>Ac|QMd1fGN�>[N;LAF { >AcCf`\qH1cCP d1@1BC>EDGFvLn� mA>AfGUEWGghZ��nYu>AgoP go> { ZC@1dKJ�H1goPRLnBkUoN;LnfMWG>EDG]^PCN&H1go>V]i�BCP d1BCPRL � fGUVQ1s äCs äb�isA<lYCfGH1d1YCfG>[N;L { H1>ABkUV]`_ { >EDMN&PRL { ]^H1d1�2N&UkBCP S[LC�[@1d�´|� WGf�·qLn� glLnB|L { >AcCfGH1dYCfGH1UkcC� P @�LIN;LnfMWG>EDGF¶fGH1d�]^H1UkN&PRQKW`\�d�QKWKUkgo>[N;LnBkUV]`_2Y|Lnf`Lngod^WGfGp[N	Yu>AgoP go>qH1B|LA]^H1BCP d;> { cCP d^�mEL[JM\A]^UV]`_qN;LnfMWG>EDG]^PAYu>V]^H�\[WGSA>[N&UV]`_I> { BC>AgoP B|Ln� BkUV]`_qPkYu>[N�> { Z[JKd�WKUk� SA>vN	Yu>V]^H�\[WGSA>[N&Ukg>ASkfGd�QMP d�Yu>AmA>Af`QMH1d1BCP d�d�QKWKUkglL[WKU/N�d1SEWG>Af`LhQKW`LnBkZ�s
¹�]^d1� Z}N�d1fGUE´|S[LA]zJKP¥ZCH1UVQMS[LnBkUV]`_aN&UkBCP SAp[N { > { L[WGSA>[N�>lYCfGH1d1YCfG>[N;L { H1>ABC>oYu> { >AcCBCdd1SVQMYud1fGUkgod1BEWKUeYu>A� d1mEL[JM\A]^d2B|L/N&YCfG>[N;L { H1d1BCP ZaZ|QMH1SA> { H1d1BCPRLoWGZCfGcCP BkUa>Af`LnH2SA>nW^=yLa� ¦�²A²O��s<}YCfGH1d1YCfG>[N;L { H1>ABkUV]`_/d1SVQMYud1fGUkgod1BEWGp[N�N&UkBCP S[LC�C@1dhQKWG>EQMZ[JM\A]qLn� mA>AfGUEWGg HhQMZCcu>AYVWKUkglLn� �BkUkg�´|� WGfGd1g�·qLn� glLnB|LC�rN»Yu>AfGp[N&B|LnBCP Z�Ho>AYVWKUkglLn� BkUkg!´|� WGfGd1g�·qLn� glLnB|LC�rQMSkf`LA]1LTQMP X
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³&UVQ1sCäCs äCse³&H1d�]^H1UkN&PRQKW`L�N;LnfMWG>EDGFvP�d�QKWKUkglL[W`L�P � >EDG]^P7Y|LnfGU

]^H�LAQ;>AcC� PR]^H1d1���kBCP dqYu>[N�> { Z[JM\A]�H1B|LA]^H1BCd1mA>�H1goBCP dKJMQMH1d1BCPRL { >AS|=yL { BC>EDG]^Pud�QKWKUkglLA]zJKP�QKW`LnBkZP�Z|QMH1SA> { H1>ABkUV]`_�Y|Lnf`Lngod^WGfGp[Nqs|��> { LnBCP doH1B|LA]^H1BCP do> { cCP d1mEL[JM\A]^UV]`_aN;LnfMWG>EDG]^P�Yu>V]^H�\[WGSA>n�N&UV]`_}> { BC>AgoP B|Ln� BkUV]`_��uYu>[N�> { Z[JKdhWKUk� SA>TN»Yu>V]^H�\[WGSA>[N&Ukg!>ASkfGd�QMP dhYu>AmA>Af`QMH1d1BCP d2d�QKWKUE�glL[WKU}N�d1SEWG>Af`LeQKW`LnBkZ�s¥� { LnYVW`LA]^U�JKBkU�´|� WGfh·qLn� glLnB|LjYCf`LA]^Z[JKdlYu>AYCf`LON&BCP dlH1N&UkSk� dA��m { U� PR]^H1c|L/d�QKWKUkgo>[N;LnBkUV]`_eY|Lnf`Lngod^WGfGp[N�BCP d�YCfGH1d1Skf`LA]^H�LoN&UkgoPRLnfGZa>AcCP d1SEWGZ<�°s��Ad1mA>/H1cCP d1@^�BC>EDGF�H1B|LA]^H1BCP d�Yu>AYCf`LON&PRL2go> { UE´|S[LA]zJMLhglLA]^P d1fGH1U�SA>[N;LnfGPRLnB|]zJKP|cr=?X { ZTd�QKWKUkglLA]zJKP��v����p �(Yu>A� d1mEL[JM\A]1L�B|LqN&YCfG>[N;L { H1d1BCP Z { >qfGp[N&B|Ln��´|� WGfGZlH1go> { UE´|SA>[N;LnBCdKJ9glLA]^P d1fGH1U2SA>[N;LnfGPRLnBV�]zJKP�N�Yu>EQKW`LA]^P�¸ o
�@� ���
	/�&p �(l0GF��=� �{3Y��=������p �(ML��"�(� � ; � äCs ¦A¦��
m { H1P dA¸��=� �aP-��=������p �(&>AH1B|LA]^H�L[JM\oBC>AgoP B|Ln� B|\lP9d�QKWKUkgo>[N;LnB|\�N;LnfMWG>EDG]^PR\oY|Lnf`Lngod^WGfGZ��h�� �¶Y|Lnf`Lngod^WGf;H1cCP d1@1BC>EDG]^P�s
<rLAQKWG>EQM>[N;LnBCP dqgod^WG> { U { d^WGd1SE]zJKP�P�� >AS[Ln� P H�LA]zJKP�Z|QMH1SA> { H1d1BCPRL/c|LnH1Z[JM\A]^dKJ�B|LjQMZCcu>AYVWKUE�glLn� BkUkg ´|� WGfGH1d2·qLn� glLnB|LhH1goBCP dKJMQMH�Ll]^H�LAQM>V]`_r=?>ABCBC>EDGFv>AcC� PR]^H1d1�e>Af`LnH�N&f`Ln@1� P N�>EDGFv´|� WGfGZB|LoBCP d1>ASkfGd�DM� >ABC>EDG]^P°¤��r¡i���[¡m�A���^£r�vgo> { d1� ZeglL[WGd1glL[WKUV]^H1BCd1mA>�>AcCP d1SEWGZeYCfGH1U/H�LA]`_C>[N;LnBCP ZH�L { >[N;Ln�RL[JM\A]^dKJ { >AS|=yL { BC>EDG]^P�s9<rLAQKWG>EQM>[N;LnBCP d�god^WG> { U*SA>AfGH1UVQKW`L[JM\A]^dKJ�Hl´|� WGfGZ	·qLn� glLnB|LZCgo>A@1� P N&PRLqJKd { BC>V]^H1d�QMBCdhd�QKWKUkgo>[N;LnBCP dqY|Lnf`Lngod^WGfGp[N�glLA]^P d1fGH1UjZCS|=yL { Z��uglLA]^P d1fGH1UjN�dKJz�DG]^PRL�ZCS|=yL { Z�PIglLA]^P d1fGH1U�ZCS|=yL { Z�Yu>AgoPRLnfG>[N�d1mA>|s@�Ad { B|LnSk@1d}N&UkglLnmELnBCPRL�>AcudKJKghZ[JM\A]^dH1B|L[JK>Ago>EDGF�go> { d1� Z�glL[WGd1glL[WKUV]^H1BCd1mA>e>Ac|QMd1fGN�>[N;LnBkUV]`_�Yu> { H1d�QMYu>V=?p[Nq� { UkB|LngoP S[LaL { �LnYVW`LA]^U�JKBCd1mA>lLn� mA>AfGUEWGghZTd�QKWKUkglLA]zJKP�>Af`LnHI>AmAf`LnBCPR]^H1d1BCPRLhfG>AH1goPRLnfGZTd�QKWKUkgo>[N;LnBkUV]`_TN&P d1� �SA>EDG]^P¥Yu>[N�> { Z[JM\/>AmAf`LnBCPR]^H1>ABkU/H�LnSkfGd�QvQKWG>EQM>[N;Ln� BC>EDG]^P7WGdKJ&WGd�]`_CBCP SkP�su��>nWKN&P d1f { H�LoWG>/WGd1H1X>�SA>ABCP d�]^H1BC>EDG]^PncCZ { >[N&UqQMUVQKWGd1ghZ2>AY|LnfMWGd1mA>&B|LvSkP � SkZqWGd�]`_CBCP S[LA]`_qN&U { >AckUkN;LnBCPRL;N&P d { H1UAs

ë;ì�í;ì�í;ì���ñ6�t�(�¶ôt�¥ü�ñ��vñ7ùVñ�ö�ù$�1�Vú
Ò�LAQKWGX1YCB|\vWGd�]`_CBCP S[\C�OSEWGpAf`\vH�LnYCfG>AYu>ABC>[N;LnBC>&H�LAQKWG>EQM>[N;LAF°N	cCZ { >[N&P d;QMUVQKWGd1ghZh_kUkcCfGU { >n�N�d1mA>|�|QG\oQMP d�]^P¥BCd1ZCfG>ABC>[N�dAsV©�d^WGd1SEWG>AfGUTBCd1ZCfG>ABC>[N�dIYCfGH1UkmA>nWG>[N;LnBCd { �RLoH1d�QMYu>V=?Z*�A���^���1�z��� V¡1¢^�?£r¤�glL[JM\�QKWGfGZCSEWGZCfGX�Yud1f`]^d1YVWGfG>ABkZTN&P d1� >[N;Lnf`QKWKN�>[N�d1mA>�>ofGpA@1BCdKJ¶P � >EDG]^PrBCd1ZCfG>ABCp[NxNYu>EQMH�]^H1d1mApA� BkUV]`_eN;Lnf`QKWKN;LA]`_�s���PR]^H1c|LlBCd1ZCfG>ABCp[NbH�LAQKWG>EQM>[N;LnB|L�NæSA>A� dKJKBkUV]`_aN;Lnf`QKWKN;LA]`_
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³&UVQ1sCäCs ±Cs=%°wyd1SEWKUkN&BC>EDGFIYCfG>V]^d�QMZTZ|]^H1d1BCPRL
BC>EDGF;_CP Yu>nWGd1H��9� ZCcoZkN&H1mA� X { BCPRL[JM\A]^dKJ9BCP d1Yud1N&BC>EDGF � _CP Yu>nWGd1H1U�H&fGpA@1BkUkgoPkNvQMYupV=y]^H1UkBCBCP S[L[�goP9Yud1N&BC>EDG]^Pñ�isrtkUVQKWGd1g!d1SVQMYud1fMWG>[N&UTH1d�QMYu>V=?Z}�A���^���1�z�z�� V¡1¢^�?£r¤ � fGUVQ1s äCs ¦�|b��H�LON&P d1f`L�>ASA>V=?>¦���|&fGd1mAZr=r� ¦�±k�^��sO·IP � S[L { H1P d�QMPR\[W¥H¶BCPR]`_2H�LAQKWG>EQM>[N;LnBC> { >�NvQKWGX1YCBCd1mA>vYCfGH1UkmA>nWG>[N;LnBCPRL�SkN;L[�� P ´|S[L[WG>AfGp[N { �RLhfGd1mAZr= { PRLnmABC>EQKWKUV]^H1BkUV]`_�sA³&d1mAZr=?U { PRLnmABC>EQKWKUV]^H1BCdvH�LAQKWG>EQM>[N;LnBCd&Nxc|L { L[�BkUkg QMUVQKWGd1goP dA�¥NH�Ln� d1@1BC>EDG]^P°> { WKUkYCZ�H�LAQKWG>EQM>[N;LnBCdKJ�c|LnH1U}N&P d { H1U*P { LnBkUV]`_���go>A@1B|LYu> { H1P d1� PRFIB|L�WGfGH1U/mAfGZCYkUr¸þ H�LON&P d1f`L[JM\A]^d�WKUk� SA>qSkN;Ln� P ´|S[L[WG>AfGU2>AY|LnfMWGd&B|LhQMUkmAB|Lk=yLA]`_�>AcCP d1SEWG>[N&UV]`_ � fGUVQ1sEäCs ¦�|b�i�
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Szkieletowy system diagnostyczny

³&UVQ1s|äCs ¦�|CsetkUVQKWGd1g Hq_Cd1ZCfGUVQKWKUV]^H1B|\hc|LnH�\�N&P d { H1U
þ H�LON&P d1f`L[JM\A]^d { N;L;WKUkYkU�SkN;Ln� P ´|S[L[WG>AfGp[N��r>AY|LnfMWGd�B|LvQMUkmAB|Lk=yLA]`_I>AcCP d1SEWG>[N&UV]`_IPEN&UE�d�QKWKUkgo>[N;LnBkUV]`_}H�LaYu>Ago>V]1\j´|� WGfGp[N·qLn� glLnB|LjY|Lnf`Lngod^WGf`LA]`_*>AcCP d1SEWG>[N&UV]`_ � fGUVQ1säCs ¦A¦��i�
þ H�LON&P d1f`L[JM\A]^d&WGfGH1UoWKUkYkU/SkN;Ln� P ´|S[L[WG>AfGp[Nè�°>AY|LnfMWGd�B|LoQMUkmAB|Lk=yLA]`_l>AcCP d1SEWG>[N&UV]`_��kB|LY|Lnf`Lngod^WGf`LA]`_èN&UAd�QKWKUkgo>[N;LnBkUV]`_�H�L�Yu>Ago>V]1\�´|� WGfGp[N!·qLn� glLnB|L�P�B|L�> { Yu>[N&P d^�{ H1PRLA]`_ { d^WGd1SEWG>AfGp[N�BCd1ZCfG>ABC>[N&UV]`_ � fGUVQ1s äCs ¦O¨��is
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³&UVQ1sCäCs ¦A¦AsetkUVQKWGd1g~HI_Cd1ZCfGUVQKWKUV]^H1B|\hP¥LnB|Ln� P WKUV]^H1B|\hc|LnH�\�N&P d { H1U
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wiedzy
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Kalmana

Detektory
neuronowe

diagnoza
sygna³y
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Szkieletowy system diagnostyczny

³&UVQ1s|äCs ¦O¨VsçtV]`_Cd1glL[W2cC� >ASA>[N&UaQMUVQKWGd1ghZ { PRLnmABC>EQKWKUV]^H1BCd1mA>THo´|� WGf`LngoP�·qLn� glLnB|LTP { d^�WGd1SEWG>Af`LngoPrBCd1ZCfG>ABC>[N&UkgoP
¹ YCP d1fGNvQMH1dKJ�mAfGZCYCP dIgo>A@1B|L�N&UkfGpA@1BCPRFvWGfGH1U/WKUkYkU/fGd1mAZr=z¸ÿ fGd1mAZr=?Uj>ASkfGd�DM�RL[JM\A]^dIYCfGH1d { H1PRLk=�goP d1fGH1>ABCdKJ&N&P d1� SA>EDG]^P��|BCY�sufGd1mAZr=yLl>ASkfGd�DM�RL[JM\A]1L�Yu>n�H1P >Ag N�> { U/N�N;Ln�R]^H�LnSkZ�¸

���������
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ÿ fGd1mAZr=?Uh>ASkfGd�DM�RL[JM\A]^d;YCfGX { SA>EDGF;YCfGH1UkfG>EQKWGZo� ZCc/ZCckUkN;LnBCPRLIgoP d1fGH1>ABCdKJ°N&P d1� SA>EDG]^P��nBCY�sfGd1mAZr=yLh>ASkfGd�DM�RL[JM\A]1Lh]`_|Lnf`LnSEWGd1f�H1goPRLnBe]^PRDMBCP d1BCPRL�Y|LnfGU/N�SA>nWG� dA¸
��� �+* x ���-,/.0,�� ������ �^��1i£|�n�^£|�n�W�|¤[¡m�2�è�A�[�3� ��l¤�� �4�u�^�
���ê�-,/.0,��5�! �+* x ¤[£"� �+* x �! 6,/.0,��7������ �^�n�^£|�n�^£|�n�W�|¤[¡m���è�A�[�3� �8�u���i�9�i�z¤1�K�^�
��� �+* x ':,/.0,�� ������ �^��1i£|�n�^£|�n�W�|¤[¡m�2�è�A�[�3� �h¡G�)1i£|�n�^s

ÿ fGd1mAZr=?U�>ASkfGd�DM�RL[JM\A]^dhWKUkY�Z|QMH1SA> { H1d1BCPRLC�7BCY�s¥fGd1mAZr=yLj>ASkfGd�DM�RL[JM\A]1LTZ|QMH1SA> { H1d1BCP doH�L[�N�>AfGZTZCYCZ|QKWG>[N�d1mA>|¸
�����|���^�������¶���B�����¶¤�� ����¤��[ �u���i��£|���G�[�
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������  ?���`�A�������[£�����¤��9@[¡2 ��r ?�i�z���l�l�E�~�|���^�����v���! �A`£r�)11�^�8	�B�C/,[s

¹�Yu>EQKW`LA]^PCN&U { H1P d1� >ABCdKJ�YCfGH1U�JKX^WG>qfGd1mAZr=?X;>ASkfGd�DM�RL[JM\A]1\�Yu>AYCf`LON&BC>EDGF�wyZCBCSE]zJK>ABC>[N;LnBCPRLH1d�QMYu>V=?Z}�A���^���1�z�z�� V¡1¢^�?£r¤[s|³&d1mAZr=yL2W`LoglL�Yu>EQKW`LAFn¸
�����|���^�������¶���B�D�u���i�&�x£r�[¡����n�ÍCÏ9Ê �^��1i£|�n�^£|�n�W�|¤[¡m�2�è�A�[�3� �8�u���i�&�x£r�[¡����n�^�ÍCÏ9Ê �V���t���^¡G¤[�� V¡G¤}�|¤[¡m�à�r¡����FEn¡���¤[£r�4�G�u���i�&�x£r�[¡����n�^�ÍCÏ9Ê ��¤��¶¤[¡i�z�)1+;h�3� �^£| H�����|¤�� �?£r¤A�>��u���i�&�x£r�[¡����n�^�ÍCÏ9Ê �r¡=<>���A�)1+;o�A¢^¡G�[�z���¶¤/�� V¡1¢^�?£��I�u���i�&�x£r�[¡����n�
������Ë¢^¡G¤��l ?���`�A�������^£|��¤l�@�@�|���^�����v���! �A`£r�)11�^�&C/,>B�C/,
��JIKL�~£|�n�`���[¡���1�� �[£r�h ?���`�A�������^£|�n�2�E�~�|���^�����v���! �A`£r�)11�^�9,>B�C/,[s
¹ YCfG>V]^d�QMP d { PRLnmABC>AH1>[N;LnBCPRLofGd1mAZr=yLlW`L2JKd�QKW�WGd�QKWG>[N;LnB|LqJMLnSA>TYCP d1fGNvQMH�LC�r]^>TPRQKWG>nWGBCP dQMSkf`LA]1L�]^H�LAQ { PRLnmABC>AH1UlN�YCfGH1UkY|L { SkZeQKWKN&P d1f { H1d1BCPRLhcCf`LnSkZjZ|QMH1SA> { H1d1BCPRLCs
©�fGZCmEL2mAfGZCY|L2fGd1mAZr=�H�LON&P d1f`LqSkN;Ln� P ´|S[L[WG>AfGU�>AY|LnfMWGd�>oLnB|Ln� P H1X�Yu>AH1P >AghZ/� ZCceQMH1UkcCSA>n�DG]^PAH1goPRLnBqN&UkcCf`LnBkUV]`_IQMUkmAB|Lk=?p[N�>AcCP d1SEWG>[N&UV]`_�>Af`LnH�LnB|Ln� P H1X�N;LnfMWG>EDG]^P[N&UAd�QKWKUkgo>[N;LnBkUV]`_H�L2Yu>Ago>V]1\I´|� WGfGp[N�·qLn� glLnB|LC�A>ASkfGd�DM� >ABkUV]`_�N { LnBCdKJ�fGd1mAZC� dvY|Lnf`Lngod^WGfGp[N�Yu> { H1d�QMYu>V=?p[N>AcCP d1SEWGZ�sk·�N;Ln� P ´|S[L[WG>AfGUhH�LON&P d1f`L[JM\A]^d&LnB|Ln� P H1XvN&UAd�QKWKUkgo>[N;LnBkUV]`_�Y|Lnf`Lngod^WGfGp[N�Yu> { � d1mEL[�JM\�N&BCP >EQMSA>[N;LnBCP Z/B|L�BCP @�QMH1UkgYu>AH1P >AgoP dIYu>oYu>AH1UEWKUkN&BCdKJ�>V]^d1BCP dIN;]^H1d�DMBCP dKJ¶ZCgoP d�QMH�]^H1>n�BkUV]`_jN { LnBCdKJ;fGd1mAZC� d�SkN;Ln� P ´|S[L[WG>AfGp[Nqs
��fGH1UkS|=yL { U�fGd1mAZr= { fGZCmAP dKJ�mAfGZCYkU { �RL2H�LON�>AfGZoWGZCfGcCP BkUA�AWGZCfGcCP BkUoPuH�LON�>AfGZoZCYCZ|QKWG>[N�d^�mA>oH�LngoP d�QMH�]^H1>ABC>�Yu>ABCP @1dKJ^s
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ÿ¥fGH1d�]^PR\hmAfGZCYuXIfGd1mAZr=¥fGd1YCfGd1H1d1BEWGZ[JM\hB|LAQKWGX1YCZ[JM\A]^dIYCfGH1UkS|=yL { Ur¸

©��RL�WGZCfGcCP BkU
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Te���`�A�������^£|�n�h�� V¡1¢^�?£��o�6�|���^�����! �A`£r�)11�^�& p$�B�C/,
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����MNC>Oã�|���^�������¶���B�D�u���i�9�i�z¤1�V�ÍCÏ9Ê MF$�O���¤��¶¤[¡i�z�)1+;h�3� �^£| H�l¤�� �4�u�^�ÍCÏ9Ê Ml[�Oã�r¡=<>���A�)1+;o�A¢^¡G�[�z���¶¤/�� V¡1¢^�?£��%�l¤�� �4�u�^�ÍCÏ9Ê M0��Ol�V���t���^¡G¤[�� V¡G¤}�|¤[¡m���l¤�� �4�u�^�ÍCÏ9Ê M©�>OT�^��1i£|�n�^£|�n�W�|¤[¡m�2�l¤�� �4�u�^�ÍCÏ9Ê M-m=Oã�r¡����M�C�V�����|¤[¡m���l¤�� �4�u�^�ÍCÏ9Ê M>cNOã�|���^�������¶���B����£r�[¡����n�^�ÍCÏ9Ê Ml	�Oã�r¡=<>���A�)1+;o�A¢^¡G�[�z���¶¤/�� V¡1¢^�?£��I�u���i�&�l¤1�M¤[�ÍCÏ9Ê Mlg�OT�^��1i£|�n�^£|�n�W�|¤[¡m�!�u���i��£|���G�[�n�^�ÍCÏ9Ê MNC/,>Ol�V���t���^¡G¤[�� V¡G¤}�|¤[¡m�D�u���i�&�x£r�[¡����n�^�ÍCÏ9Ê MNC/C>O���¤��¶¤[¡i�z�)1+;h�3� �^£| 6�u���i��£|���G�A¤[�ÍCÏ9Ê MNC�$�OP�®9`�¬Da�d�j�X'b,)Y\gn�ÍCÏ9Ê MNCZ[�OP3`VªG®�q(X7 o,
������rd&¤�� �0�¶�j�2�°�\<`�)�����4�7�l�/�A¤l�i£r�)11�^�~�^£r�^¡3Eb�^���A���^£r�4�q�6�|���^�����! �A`£r�)11�^�& �g�B�C/,

Te���`�A�������^£|�n�-��¤��¶�[¡i ��|���°�n�^��¡���¤/�6�|���^�����! �A`£r�)11�^�& oC>B�C/,[s
<ugoP d1BCB|LT®9`�¬Da�d�j�JKd�QKWvd�QKWKUkglL[WG>AfGd1g Y|Lnf`Lngod^WGfGZTH�LON�>AfGZTYu>[N&P d^WGfGH�L�ZCH1UVQMS[LnBkUkgH�L�Yu>Ago>V]1\h´|� WGfGZe·qLn� glLnB|LC�kH1cCZ { >[N;LnBCd1mA> { �RLhWGd1mA>oH�LON�>AfGZ�sE¹�LnfMWG>EDGF�BC>AgoP B|Ln� B|L2WGd^�mA>}Y|Lnf`Lngod^WGfGZ�N&UkBC>EQMP}�As�<ugoP d1BCBCds`�¬!T�UWVæP�`VªG®�q�QG\a> { Yu>[N&P d { H1PRLngoP { d^WGd1SEWG>AfGp[NBCd1ZCfG>ABC>[N&UV]`_aH1cCZ { >[N;LnBkUV]`_ { �RLlWGZCfGcCP BkUeP9Y|Ln� d1BCPRQMS[LCsrµ;LnH�LlN&P d { H1UeH�LON&P d1f`LlfGp[N&BCP d1@fGd1mAZr=?U/>AcudKJKghZ[JM\A]^dqQMUEWGZ|LA]zJKdIHqN&P d1� >AglL�Z|QMH1SA> { H1d1BCPRLngoP�s
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��>ABCP @�QMH�L�fGd1mAZr=yLvJKd�QKWvYCfGH1UkS|=yL { d1gêWGd1mA>�wyf`LnmAgod1BEWGZjc|LnH1UAs
©��RL�WGZCfGcCP BkUl�
����MNC>Oã�r¡=<>���A�)1+;o�A¢^¡G�[�z���¶¤/�� V¡1¢^�?£��!�u���i�°¯2jh¬k�x£r�[¡����n�ÍCÏ9Ê MF$�Oã�|���^�������¶���B����£r�[¡����n�^�ÍCÏ9Ê Ml[�O���¤��¶¤[¡i�z�)1+;h�3� �^£| H�x£r�[¡����n�^�ÍCÏ9Ê M0��OT�^��1i£|�n�^£|�n�W�|¤[¡m�2�x£r�[¡����n�^�ÍCÏ9Ê M©�>Ol�V���t���^¡G¤[�� V¡G¤}�|¤[¡m����£r�[¡����n�^�ÍCÏ9Ê M-m=Ol�� V¡1¢^�?£r¤I�u���i�� ?���`�A�������[£r¤[�ÍCÏ9Ê M>cNO���¤��9@[¡q�� V¡1¢^�?£��!�u���i�� ?���`�A�������[£��[�ÍCÏ9Ê Ml	�O���¤��9@[¡q ��r ?�i�z���l�!�u���i�� ?���`�A�������[£��
������nTe���`�A�������^£|�n�2�?£5�i�z¤�� ¤A�4�i�¶ ��r ?�i�z���E�4�I�"�|���^�����! �A`£r�)11�^�9 o	�B�C/,

Te���`�A�������^£|�n�h�� V¡1¢^�?£��o�6�|���^�����! �A`£r�)11�^�& �	�B�C/,
Te���`�A�������^£|�n�-��¤��¶�[¡i a�� V¡1¢^�?£��o�"�|���^�����! �A`£r�)11�^�9 �	�B�C/,

ë;ì�í;ì4tvìðï�ñ¥ò|ó�ô�õKö&õhû��(��û�þbú;ù(uY�Cñ�ú}�Cñ�û7ñ¥ô¶ùV÷°òBûvu�üèõKñ6�vûrú%�� d1SEWGfG>[N&BCPRLj]^P d1YC� B|LjQKW`LnBC>[N&P9H1d�QMYupV=�H1cCZ { >[N;LnBkUeH�SkP � SkZ}H[=?>A@1>ABkUV]`_�cC� >ASAp[Nq�|N»SEWGpn�fGUV]`_/B|LAQKWGX1YCZ[JM\2YCfGH1d1goPRLnBkU�fGpA@1BkUV]`_owy>AfGgêd1BCd1fGmAP P � fGUVQ1sV�Vs ¨��isA��fGd�]^UkH1U�JKBkUo>AYCPRQ¶HKJMLON&PRQMSN&UVQKWGX1YCZ[JM\A]^UV]`_aNbYCfG>V]^d�QMP dqYCfGH1d1goPRLnBed1BCd1fGmAd^WKUV]^H1BkUV]`_hJKd�QKW�c|Lnf { H1>oWGfGZ { BkUjP¥N&UkglLnmELH[=?>A@1>ABCd1mA>lLnY|Lnf`L[WGZeglL[WGd1glL[WKUV]^H1BCd1mA>|sV¹ N;LnfGZCBCS[LA]`_eBCP d { >AS|=yL { BCd1mA>o� ZCcaBCP d1Yud[=?BCd1mA>>AYCPRQMZaQKW`LnBkZec|L { LnBCd1mA>�>AcCP d1SEWGZ { >AcCf`\�d^wyd1SEWKUkN&BC>EDGF { PRLnmABC>EQKWKUkSkPrgo>A@1B|LoZCH1UVQMS[LAFIQKWG>n�QMZ[JM\A]�fG>AH1ghUEW`\&c|LnH1X�N&P d { H1U2P { LnBkUV]`_�sO¹(f`LnglLA]`_qc|L { Ln�hB|L { BCP d1H�LON�> { BC>EDG]^PR\&H1d�QMYu>V=?Z>AYCf`LA]^>[N;LnBC>IQMUVQKWGd1g»YCfGH1d1H1B|LA]^H1>ABkU { > { PRLnmABC>EQKWKUkSkPVfGZ|]`_C>[N�dKJ^�nNèSEWGpAfGUkgåH�LAQKWG>EQM>[N;LnBC>fGd { ZCB { LnB|]^U�JKBCP dvN;]^H1d�DMBCP dKJ�N&YCfG>[N;L { H1>AB|\�c|LnH1X&fGd1mAZr=?>[N;\�>Af`LnH;c|LnH1X&Hv� >AmAP S[\IfG>AH1ghUEW`\Cs³&>AH1ghUEW`LTc|LnH�LTN&P d { H1U�QMUVQKWGd1ghZ}H�LON&P d1f`L/SkP � S[LTcC� >ASAp[Nq� { >eSEWGpAfGUV]`_�B|Ln� d1@1UaH�Ln� PR]^H1UVFn¸H1cCP pAfIfGd1mAZr= � N&P d { H�L/_Cd1ZCfGUVQKWKUV]^H1B|L/ZVWKN�>AfGH1>AB|L { �RLTQMUkmAB|Lk=?p[NbfG>AH1ghUEWKUV]`_��&>Af`LnH2H1cCP pAf{ d^WGd1SEWG>AfGp[N�BCd1ZCfG>ABC>[N&UV]`_}� ¦�²��V�7¦�²n§[��sC��>AB|L { WG>oc|L { LnBkU/QMUVQKWGd1g d1SVQMYud1fMWG>[N&U/N&UkYu>EQGL[�@1>ABC>*N { > { L[WGSA>[N&U�ZCS|=yL {è{ d^WGd1SEWG>Af`L}QMH1UkcCSkP dKJ { d^WGd1SE]zJKP&Z|QMH1SA> { H1d1����N�d1fGUE´|SkZ[JM\A]^d1mA>Yu>AYCf`LON&BC>EDGF�YCf`LA]^UlH1d�QMYu>V=?ZeN�>AY|Lnf`]^P Zj>lLnB|Ln� P H1X�fG>AH1ghUEWKUV]`_jQMUkmAB|Lk=?p[Nx>AcCP d1SEWG>[N&UV]`_�s
��fGH1d { YCfGH1UVQKW`\EYCP d1BCP d1g { >ofGd�Ln� P H�LA]zJKPrLn� mA>AfGUEWGghZ { d^WGd1SEWG>Af`L2fG>AH1ghUEWGd1mA>2B|Ln� d1@1UlH1fGd^�Ln� P H1>[N;LAFIYCfG>V]^d�Q&fG>AH1ghUkN;LnBCPRLoQMUkmAB|Lk=?p[N�>AcCP d1SEWG>[N&UV]`_eN&UkSA>AfGH1UVQKWKUkN;LnBkUV]`_TNæLnB|Ln� P H1P dQKW`LnBkZj>AcCP d1SEWGZ�s

���?¾�� *6��¼xwTÀuÑAÁ}È7ÇhÍCÏ9Ì�ÅaÉ1È�ÎuÏ9Í"yFzkÇ�À���Ì�Åb�7Ä�ÀkÇoÈ�Ð){
��fG>V]^d�Q°fG>AH1ghUkN;LnBCPRL�JKd�QKW�PRQKWG>nWGBkUkg»d1� d1god1BEWGd1g»>AglLON&PRLnBCd1mA>�cC� >ASkZlQMUVQKWGd1ghZ�d1SVQMYud1fMWG>n�N�d1mA>|sn©�>2fG>AH�QKWGfGH1UkmABCP X�]^PRLvYu>AH1>EQKW`L[JM\ { N;LIH�LnmEL { BCP d1BCPRLC¸OSVQMH^W`Lk=RW°wyZCBCSE]zJKP|fG>AH1ghUkN;L[JM\A]^dKJ>Af`LnH2� PR]^H1c|LlH1cCP >AfGp[N�fG>AH1ghUEWKUV]`_eBCP d1H1cuX { B|L { �RL/d^wyd1SEWKUkN&BCdKJ { PRLnmABC>EQKWKUkSkP¥>AcCP d1SEWGZ�su©�>B|L[JM]^H1X�DG]^P dKJIZC@1UkN;LnBkUV]`_*N»WKUkgÜYCfG>V]^d�QMP d�wyZCBCSE]zJKP¶fG>AH1ghUkN;L[JM\A]^UV]`_�H�Ln� PR]^H�LeQMP X/SkfGH1UkN�d
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WKUkYCZjWGf`LnYud1H1>[N�d1mA>h� ZCcjWGfGpnJKS[\[WGBCd1mA>|s
<rLAQKWG>EQM>[N;LnBkUqQMUVQKWGd1gåfG>AH1ghUkN;L[JM\A]^UqQMUkmAB|Lk=?Uh>AcCP d1SEWG>[N�d;ZCgo>A@1� P N&PRLIcCZ { >[N�X&YCP X�]^P ZH1cCP >AfGp[NbfG>AH1ghUEWKUV]`_e>TSVQMH^W`Lk=y]^P dqwyZCBCSE]zJKP�YCfGH1UkB|Ln� d1@1BC>EDG]^P�YCfGH1d { QKW`LON&P >ABCdKJ&B|L/fGUVQ1sräCs ¦��{ �RL2YCfGH1d1Yr=?UkN�p[N�>Af`LnH&B|LqfGUVQ1sEäCs ¦1§ { �RLqYu>AH1>EQKW`Lk=?UV]`_oN&P d1� SA>EDG]^PC>AcCP d1SEWG>[N&UV]`_ � YCfGX { SA>EDGF>AcCfG>nWG>[N;L;WGZCfGcCP BkUA�[Yu>AH1P >Ag�N�> { UqN�N;Ln�R]^H�LnSkZ���H�LON;LnfMWG>EDGF�WG� d1BkZ�NèQMY|Ln� P B|LA]`_��O]^PRDMBCP d1BCP dP7WGd1goYud1f`L[WGZCf`L�Y|LnfGU(��� ¦�±A±���s
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m(x) Legenda:

x - sygna³ okreœlaj¹cy przep³yw
(x) - funkcja przynale¿noœci

do zbioru rozmytego
N - normalny

U1 - ujemny ma³y
U2 - ujemny œredni
U3 - ujemny du¿y
U4 - ujemny bardzo du¿y
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³&UVQ1sCäCs ¦��CsetkUVQKWGd1g~fG>AH1ghUkN;LnBCPRLhQMUkmAB|Lk=?p[NxZCS|=yL { p[N�H�LAQMP �RL[JM\A]^UV]`_
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m(x) Legenda:

x - sygna³ obiektowy
(x) - funkcja przynale¿noœci

do zbioru rozmytego
N - normalny

UM - ujemny ma³y
UD - ujemny du¿y
DM - dodatni ma³y
DD - dodatni du¿y
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m

³&UVQ1s|äCs ¦1§|sjtkUVQKWGd1g~fG>AH1ghUkN;LnBCPRL2Yu> { QKW`LON�>[N&UV]`_jQMUkmAB|Lk=?p[Nx>AcCP d1SEWG>[N&UV]`_

���?¾�� *6�?¾}|»É1Ä�~EÂ�ÏrÈèÊ9ÅEÄ�Åb�7Ä�À|Æ/Æ[ÀuÑAÁ}È7Ä`È
<rL { LnBCP d1gçfG>AH1ghUEWGd1mA> { d^WGd1SEWG>Af`L}NvQKWGX1YCBCd1mA>jJKd�QKWTQMH1UkcCS[L { d^WGd1SE]zJML�Z|QMH1SA> { H1d1��s°�vckUH1fGd�Ln� P H1>[N;LAF�WG>*H�L { LnBCP dA�9H�LAQKWG>EQM>[N;LnBC>�LnmAfGd1mELA]zJKXlB|L}fG>AH1ghUEWKUV]`_	QMUkmAB|Lk=yLA]`_�>AcCP d1SEWG>n�N&UV]`_�s9<�WGd1>AfGP P°H1B|LnBCdlQG\jfGpA@1BCd�god^WG> { U}LnmAfGd1mELA]zJKP�� ¨[§b�O��s¥©�>efGd�Ln� P H�LA]zJKP9WGd1mA>jH�L { LnBCPRLYCfGH1U�JKX^WG>lLnmAfGd1mELA]zJKX�H1dqQKW`Lk=?Ukg N�d1SEWG>AfGd1gN;LnmA>[N&Ukge¸h 0YO d(# �td(# fàd(# fàd(# g}d(# g�RM# � äCs ¦O¨��
¹(fG>AH1ghUEWKUkg { d^WGd1SEWG>AfGH1d¶H { d^´|BCP >[N;LnBC>vYCP X�F�H1goP d1BCBkUV]`_h� P BCmAN&PRQKWKUV]^H1BkUV]`_�¸1Yu>AH1P >AgbN�>n�{ UA�|]^PRDMBCP d1BCP dqY|LnfGUA�EWGd1goYud1f`L[WGZCf`L�Y|LnfGUA�VH�LON;LnfMWG>EDGF&WG� d1BkZeN�QMY|Ln� P B|LA]`_��VYCfGX { SA>EDGF�>AcCfG>n�WG>[N;LhWGZCfGcCP BkUAsC��fGH1U�JKghZ[JM\A]IN�d1SEWG>Af&N;LnfMWG>EDG]^PrH { d^´|BCP >[N;LnBkUV]`_TH1goP d1BCBkUV]`_j� P BCmAN&PRQKWKUV]^H^�BkUV]`_jN�Yu>EQKW`LA]^P�¸

� 0YO ���:�������6�b���{R ; � äCs ¦��b�
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m { H1P dA¸��Ü>AH1B|LA]^H�LoQKW`LnBeBC>AfGglLn� BkUA���:� ��Z[JKd1goBkUTglLk=?UA����� � { > { L[WGBCP¥glLk=?UA�"�6�~�Z[JKd1goBkU { ZC@1UA�
���~� { > { L[WGBCP { ZC@1UA�>Af`LnH�N�d1SEWG>Af�N;LnfMWG>EDG]^PEwyZCBCSE]zJKPVYCfGH1UkB|Ln� d1@1BC>EDG]^P { >IYu>EQMH�]^H1d1mApA� BkUV]`_2H1cCP >AfGp[N�fG>AH1ghUEWKUV]`_�¸
�(� 08O �L���������L�9�����"���L�8�~R ; � äCs ¦1§&�

N&UkH1B|LA]^H1>ABC>eN;LnfMWG>EDGF�H�LnmAfGd1mA>[N;LnB|\ { �RLeS[Ln@ { dKJIH/Yu> { QKW`LON�>[N&UV]`_}H1goP d1BCBkUV]`_�� P BCmAN&P �QKWKUV]^H1BkUV]`_�¸ � � 0/hb� �5� ; � äCs ¦O���
ZCH1UVQMSkZ[JM\A]�N�d1SEWG>Af&H1goP d1BCBkUV]`_jH�LnmAfGd1mA>[N;LnBkUV]`_�¸

� 08O �?�-���-�v���v�i� �bRM# � äCs ¦�äb�
<�H�Ln� d1@1BC>EDG]^P�¸

�2��� � � 102d(# � ; � äCs ¦[���
ZCH1UVQMS[LnBC>oN;LnfGZCBCd1SlSA>ABCP d�]^H1BkUlYCf`LA]^U/>AcCP d1SEWGZjcud1HqZ|QMH1SA> { H1d1��s
���?¾�� *6�R½��IÆ[À�ÐAÅkÉoÇlÏ9Ì�ÀuÉu�uÀkÇhÍCÏ9Ì�Í
��fG>V]^d�QvN&BCP >EQMSA>[N;LnBCPRL2H1fGd�Ln� P H1>[N;LnBC>�N&UkfGpA@1BCPRL[JM\A] { N;Ll]`_|Lnf`LnSEWGd1fGUVQKWKUV]^H1BCdIQKW`LnBkU { PRL[�mABC>AH1>[N;LnBCd1mA>o>AcCP d1SEWGZ�¸u>AcCP d1SEW�YCf`LA]^Z[JKdhHhgo>A@1� P N�>EDG]^PR\oN&UVQKW`\EYCP d1BCPRLT]^>/B|L[JKN&Uk@1dKJ°JKd { �BCd1mA>2Z|QMH1SA> { H1d1BCPRL5�n>AcCP d1SEW¶YCf`LA]^Z[JKdvNxN;LnfGZCBCS[LA]`_�ZCgo>A@1� P N&PRL[JM\A]^UV]`_oN&UVQKW`\EYCP d1BCP dvSkP � SkZZ|QMH1SA> { H1d1�hJKd { BC>V]^H1d�DMBCP dq� ZCcjN { >[N�>A� BkUV]`_j]`_kN&P �RLA]`_�s
��>nJKd { UkB|]^H1dvZ|QMH1SA> { H1d1BCPRLIgo>AmE\ { >nWKUV]^H1UVF;H�LON�>AfGp[N�fGd1mAZC�RLA]^U�JKBkUV]`_��[Yu>AgoY/>Af`LnH&P BV�BkUV]`_aYu> { H1d�QMYu>V=?p[N�>AcCP d1SEWGZ�su©�PRLnmABC>EQKWKUkSAXIH�LON�>AfGp[N�P¥Yu>AgoYa>AY|LnfMWG>oB|LoH1cCP >Af`LA]`_efG>AH^�ghUEWKUV]`_���QKWG>EQM>[N;LnBkUV]`_ { >}N;LnfMWG>EDG]^P¶YCfGH1d1Yr=?UkN�p[NêfGd1mAZC� >[N;LnBkUV]`_�c|L { LnBkUkgÜH�LON�>AfGd1ges<ugoPRLnB|LTYCfGH1d1Yr=?UkN&Z}go>A@1d�ckUVF�N&UkN�>V=yLnB|LlYCfGH1d1H�H1goPRLnBCXoN&U { L[JKBC>EDG]^P9Yu>AgoYkU � Z|QMH1SA>n�{ H1d1BCP dTYu>AgoY�¸9N�> { UA�9Y|Ln� P N;Le� ZCc�Yu>[N&P d^WGfGH�Lb��� ZCc	Z|QMH1SA> { H1d1BCP d/H�LON�>AfGZ�s¥�vckU�N&UkfGpA@^�BCPRF�WGd { N;L�Z|QMH1SA> { H1d1BCPRLC�VfGd1mAZr=?U { PRLnmABC>EQKWKUV]^H1BCdILnB|Ln� P H1Z[JM\2wyZCBCSE]zJKd2YCfGH1UkB|Ln� d1@1BC>EDG]^P { >>ASkfGd�DM� >ABkUV]`_}H1cCP >AfGp[N»fG>AH1ghUEWKUV]`_*YCfGH1d1Yr=?UkN&Z�god { P ZCgÜgoP d1fGH1>ABCd1mA>eYCfGH1d { H�LON�>AfGd1g�PH�LhH�LON�>AfGd1gesA©��RLhZ|QMH1SA> { H1d1BCPRL2Yu>AgoYkUoYCfGH1d1Yr=?UkNxYCfGH1d { H�LON�>AfGd1g»glLhN;LnfMWG>EDGF;wyZCBCSE]zJKPYCfGH1UkB|Ln� d1@1BC>EDG]^P { >�H1cCP >AfGZTBC>AgoP B|Ln� BCd1mA>hgoBCP dKJMQMH�\hBCP @¶JKd { d1B�sC©��RL�Yu> { N�pnJKBCd1mA>hZ|QMH1SA>n�{ H1d1BCPRL�Yu>AgoYkU�P�H�LON�>AfGZ�WGd1mA>}QGLngod1mA>�god { P ZCge��Yu>*N&UkSkfGUV]^P Z�Z|QMH1SA> { H1d1BCPRLaYu>AgoYkUA�Yu>[N;W`LnfGH�L2QMP X�YCfG>V]^d�Q�fG>AH1ghUkN;LnBCPRLIYCfGH1d1Yr=?UkN&Z/H�L2H�LON�>AfGd1g»N�QKWG>EQMZCBCSkZ { >hYCfGH1d1Yr=?UkN&ZYCfGH1d { H�LON�>AfGd1ges��Ad�DM� P¥YCfGH1d1Yr=?UkN�H�LlH�LON�>AfGd1g glL/N;LnfMWG>EDGF�wyZCBCSE]zJKP9YCfGH1UkB|Ln� d1@1BC>EDG]^P { >H1cCP >AfGZ*BC>AgoP B|Ln� BCd1mA>jfGp[N&BCP d1@�goBCP dKJMQMH�\eBCP @�JKd { d1B���N;WGd { U}H1>EQKW`L[JKd { > { L[WGSA>[N�>TH1� >AS[L[�� P H1>[N;LnBCdoZ|QMH1SA> { H1d1BCP doc|L { LnBCd1mA>jH�LON�>AfGZ�sr��>ABCP @1dKJIYu>AS[LnH�LnBC>jwyf`LnmAgod1BEWqc|LnH1U�N&P d { H1U{ �RLo� >AS[Ln� P H�LA]zJKPrZ|QMH1SA> { H1d1BCPRL�Yu>AgoYkU/� ZCc � Pñ��H�LON�>AfGZTN�> { UAs
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